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(57) ABSTRACT

A device for exchanging heat for motor vehicles, having at
least one first component connected to an electrical power
supply and whose temperature varies dependent on current
flowing through the component, at least one second compo-
nent including at least one first and at least one second part
clement each of which are at least indirectly conductively
connected to the first component, wherein at least one part
clement 1ncludes a first connecting means and at least one
clectrical contact means which 1s at least indirectly conduc-
tively connected to at least one part element of at least one
second component and serves to connect an electrical power
supply wherein the contact means 1ncludes at least one sec-
ond connecting means. Both of the connecting means include
at least one flat portion and the first and the second connecting
means interlock so as to result 1n a form-fitting connection
between the first and the second connecting means and elec-
trical contact 1s established at least between a primary surface
of the flat portion of said first connecting means and a major
face of the flat portion of said second connecting means.

27 Claims, 3 Drawing Sheets
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1
DEVICE FOR EXCHANGING HEAT

SUMMARY

BACKGROUND

The present ivention relates to a device for exchanging
heat, 1n particular for motor vehicles. In air conditioning,
systems for motor vehicles, electrical heating devices are
increasingly used which serve for example to defrost the
windshield directly after starting or to heat the passenger
compartment.

In the prior art heating systems are known comprising
heating elements such as 1n particular PTC heating elements
which heat up due to current flowing through. Metal contact
sheets are provided being in electrical connection both with
the heating element and a power supply.

In the prior artriveted plug connections are known between
the power supply and the contact sheets. However, said riv-
cted plug connections have the disadvantage to offer only a
relatively small contact surface between the contact sheet and
the plug connection. This 1 turn will result 1n relatively high
temperatures due to current tlowing between the plug con-
nection and the contact sheet.

It 1s therefore the object of the present invention to improve
connection with the contact sheet.

The present mvention relates to a device for exchanging
heat, 1 particular for motor vehicles, having at least one first
component connected to an electrical power supply, and
whose temperature varies dependent on current flowing
through the component, and at least one second component
comprising at least one first and at least one second part
clement each of which are at least indirectly conductively
connected to the first component, wherein at least one part
clement comprises a first link plate 1n particular at one end.

In addition at least one electrical contact means 1s provided
which 1s conductively connected to the link plate of the at
least one part element by means of a first connecting means
and serves to connect an electrical power supply, wherein the
contact means comprises at least one second connecting
means having recerving means for a second link plate.

According to the invention, both of the connecting means
comprise at least one flat portion and the first and the second
connecting means 1nterlock so as to result 1n a force-closed
connection between the first and the second connecting
means by means of at least one clamping means and electrical
contact is established at least between a primary surface of the
flat portion of said first connecting means and a primary
surface of the flat portion of said second connecting means.

Connecting means within the scope of the present mven-
tion 1s understood to mean every means which, by interacting,
with another connecting means, effects a substantially force-
closed connection between the two connecting means. Con-
necting means may for example include a clamp securing a
pin or a plate. Connecting means 1n the sense of the present
invention 1s also understood to include at least partially mesh-
ing or interlocking means.

Electrical contact means 1s understood to include means
designed to establish contact with an electrical power supply.

A flat portion 1s understood to include a portion forming a
surface of specified length and specified width. Such flat
portion may be for example the surface of a plate-like com-
ponent.

In another preferred embodiment at least the receiving
means comprises at least one clamping element which results
in a form-fitting and/or force-closed connection with at least
one link plate.
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Clamping element 1s understood to mean such elements
which are biased and comprise at least two portions capable
of exercising clamping force on another element.

It 1s preferred that at least one clamping element urges the
flat portions at least of the recerving means and the second
link plate against one another and in another preferred
embodiment comprises at least one curved portion.

It 1s particularly preferred that at least the contact means
comprises at least two clamping elements.

In another preferred embodiment at least the second link
plate 1s substantially, at least sectionally, surrounded by the
receiving means. Substantially surrounded 1s understood to
mean that the surrounding connecting means does not have to
continuously surround the surrounded connecting means but
it surrounds a specified peripheral portion of the surrounded
connecting means which portion 1s larger than 50%, prefer-
ably larger than 60% and particularly preferred larger than
70%.

In another preferred embodiment the first and the second
connecting means are pressure-joined with each other such
that preferably a form-fitting and/or force-closed connection
between the connecting means 1s established.

In another preferred embodiment at least the contact means
consists at least partially of a material selected from a group
of matenals including copper, brass, in particular but not
exclusively tin-plated brass, aluminum, 1ron and the like.

In another preferred embodiment at least the contact means
comprises nickel (N1) at a percentage between 0.2% and 5%,

preferably between 0.5% and 3% and particularly preferred
between 0.8% and 1.8%.

It 1s preferred that at least the contact means comprises
silicon (S1) at a percentage between 0.05% and 2%, prefer-
ably between 0.1% and 1% and particularly preferred
between 0.15% and 0.35%.

In another preferred embodiment at least the contact means
comprises phosphorus (P) at a percentage between 0.001%
and 1%, preferably between 0.005% and 0.3% and particu-
larly preferred between 0.01% and 0.1%.

It 1s particularly preferred that at least the contact means
comprises nickel at a percentage o1 0.8% to 1.8%, silicon at a
percentage 01 0.15% to 0.35%, phosphorus at a percentage of
0.01% to 0.1% and copper at the balance percentage resulting
alter subtracting from 100% the portions of nickel, silicon,
and phosphorus.

It has been found that the quantities of the individual com-
ponents mentioned above contribute to guaranteeing reliable
functioning of the plug-in connection over a broad tempera-
ture range. Thus, reliable operation of the connections within
a temperature span ranging at least from —40 degrees centi-
grade to 130 degrees centigrade 1s possible where the high
temperatures mentioned can occur for example by interaction
of high ambient temperature and additional heating-up by
clectric current.

In another preferred embodiment at least the contact means
1s at least partially made of brass (CuZn) and particularly
preferred of tin-plated brass.

In another preferred embodiment at least the contact means
1s connected to a cable. Said cable preferably serves to con-
nect the connecting means to a terminal of a power supply. It
1s preferred that at least the contact means 1s connected to a
control system which controls the current flowing through
said {irst component.

In another preferred embodiment at least one part element
of at least one second component 1s made of a group of
materials including copper, brass, in particular but not exclu-
stvely tin-plated brass, iron and the like.
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It 1s preferred that said first component comprises at least
one heating means selected from a group of heating means
comprising PTC heating elements, resistance heating ele-
ments, plasma heating elements and the like.

In another preferred embodiment a plurality of first and
second part elements 1s provided 1n an alternating arrange-
ment, wherein it 1s preferred that first components are posi-
tioned between part elements. Said first and second part ele-
ments are preferably contact sheets connected with opposite
terminals of a power supply. The alternating arrangement 1s
designed to guarantee that a current flows through the first
component which 1s placed between part elements. Although
it 1s possible to position said first components directly
between said first and second part elements, 1t 1s preferred to
provide between the individual part elements additional, in
particular conducting, elements such as corrugated ribs, addi-
tional contact sheets and the like.

In another preferred embodiment at least one clamping
means 1s provided between at least the contact means and at
least one part element. It 1s preferred that the link plate at the
end of the at least one part element engages with the at least
one second clamping means so as to establish a force-closed
and/or a form-fitting, detachable connection.

In another preferred embodiment at least one link plate
comprises at least a partially rounded and/or beveled surface.
Said surface preferably serves to facilitate pushing the respec-
tive connecting means nto one another.

In another preferred embodiment at least one flat portion
comprises at least one electrically conductive, structured sub-
section. The latter 1s preferably structured by surface shapes
selected from a group including ridges, fins, naps, holes,
recesses, roughening or the like.

In another preferred embodiment the longitudinal direc-
tions of the first and the second link plates are substantially
parallel relative each other. Coinciding longitudinal direc-
tions are also considered parallel 1n the sense of the present
invention. It 1s preferred that the longitudinal direction of the
first end link plate coincides with the longitudinal direction of
the part element of the second component.

In another preferred embodiment, 1n assembled condition
the first and the second link plates are twisted at a predeter-
mined angle o relative the longitudinal direction of the link
plates. This 1s to be understood such that the flat portions of
the two link plates are twisted relative each other at the pre-
determined angle. Preferably the angle a 1s between 0 degrees
and 90 degrees, preferred between 0 degrees and 45 degrees
and particularly preferred between 0 degrees and 20 degrees.
In another preferred embodiment the angle o 1s approxi-
mately 90 degrees.

The method of the invention of manufacturing the device of
the ivention or a preferred embodiment comprises at least
the following steps.

Punching at least one shaped element from a substantially
flat sheet, 1n particular but not exclusively a metal sheet,
transterring two shaped elements into at least one first and at
least one second component according to the invention using
at least one method such as 1n particular but not exclusively
bending.

It 1s preferred to structure at least one electrically conduc-
tive subsection of the recerving means of the invention by
shaping the surface in punching and/or 1n at least one shaping
process.

The present invention further relates to applying the device
specified above for exchanging heat 1n an air-conditioning
system 1n particular for motor vehicles.
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BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages and embodiments of the device of the
present invention for exchanging heat can be taken from the
accompanying drawings.

FIG. 1 1s a total view of a device for exchanging heat;

FIG. 2 1s a prior art connecting means;

FIG. 3 1s a rear view of the connecting means 1n FIG. 2;

FIG. 4 15 a perspective view of the connecting means of the
imnvention;

FIG. 5 15 a side view of the connecting means of the inven-
tion 1n FIG. 4;

FIG. 6 15 a top view of the connecting means in FIG. 4;
AND

FIG. 7 1s another top view along the lines A—A 1n FIG. 6.

PREFERRED

DETAILED DESCRIPTION OF THE
EMBODIMENT

FIG. 1 shows a device for exchanging heat 1n a total view.

Reference numeral 1 designates a frame- and contact
means which serves to supply electrical energy to the device
for exchanging heat. Reference numeral 6 designates a {first
component, which may 1n particular but not exclusively be a
PTC element. A part element 7 of a second component rests
against said first component. This part element may in par-
ticular but not exclusively be a contact sheet. Said contact
sheet comprises an end link plate 3 which serves to supply
clectrical energy.

Retference numeral 10 refers to a second part element of the
second component also comprising a contact component or
link plate 12. This link plate 12 1s preferably connected to the
opposite terminal of a current or power supply so as to ulti-
mately generate a current flow through, and thus to heat up,
the first component 6. Furthermore, between the individual
first components, corrugated ribs 8 are provided which serve
to support heat exchange with the ambient air. Reference
numeral 15 refers to a frame element for fastening the above-
mentioned devices.

FIG. 2 shows the connecting means between the metal unit
or contact sheets of the second component 7 and a contact link
plate or contact means 21, wherein a rivet connection 23 1s
provided. Reference numeral 24 designates a link plate not
visible 1n the upper Figure comprising an opening intended
for the riveted connection. One drawback of this rivet con-
nection 1s, as stated above, that the contact surface provided
between the part element 7 and the contact link plate 24 1s
relatively small. It 1s ultimately this small contact surface
which with equal current flow results 1n raised temperature at
the connecting point.

FIG. 3 shows a rear view of the connection of the contact

sheet with the link plate. Again, the rivet connection 1s clearly
recognizable.

FIG. 4 shows the contact means 30 of the invention for the
device for exchanging heat. In place of the rivet connection
shown 1n FIG. 3, a clip connection having two clamping
means 35a and 356 between the second link plate 24 and the
contact means 30 1s used 1n this case. In this embodiment, the
link plate 24 comprises two beveled end areas which facilitate
insertion into the clamping means. In addition, rounded edges
and the like may be provided. Said clamping means 35q and
35b cause that the link plate 24 1s pressed against a flat portion
36 of the contact means. Reference numeral 7 designates the
part element of the second component which can be pushed,
preferably detachably, into the first connecting means 32 or
into 1ts clamps 31. In the present embodiment, the compo-
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nents 31 are resilient so as to ultimately assist with clamping,
the part element 7. The link plate 24 has a predetermined
width b.

FIG. 5 1s a side view of the illustration 1n FIG. 4. It can be
recognized that the clamping means 3556 urges the link plate
24 against the flat portion 36 of the contact means 30. In this
way 1t can be achieved that between the link plate 24 and the
flat portion 36 a contact surface 1s generated resulting sub-
stantially from the product of the width b of the link plate 24
with the height h where the flat portion 36 and the link plate 24
overlap. A further contact 1s established along the respective
side faces of the connecting means or the link plate 24 and, as
shown 1n F1G. 4, at part of that surface of the link plate 24 that
points upward.

As can be taken from FIG. 4, the clamps 31 are beak-
shaped 1n cross-section. Said clamps are first tapering to a
V-shape 1n the lower portion of the Figure, then they contact
cach other 1n one portion after which they diverge again
substantially 1n a V-shape. In this embodiment the aperture
angle above the contact portion 1s larger than that below the
contact portion. In assembled condition the two contact por-
tions of the clamps 31 rest against the contact sheet 7 as the
thin line indicates. This embodiment uses two clamps 31.
However, 1t 1s also concervable to provide more or fewer
clamps. It 1s also possible to provide different numbers of
clamp part elements at the two sides.

The two clamping means 35q and 356 have also end por-
tions 35'a and 35's which results 1n further increasing the
contact surface between the contact means 30 and the second
link plate 24.

The connecting means may, however, be configured in
reverse order, 1.¢. to provide the clamping means 35q and 355
at the second link plate 24 and one link plate at the first
connecting means 33. It1s furthermore concervable to provide
clamping means both at the contact means and the second link
plate 24, which clamping means interlock with each other.

FI1G. 6 15 atop view of the contact means 30 shown in FIGS.
4 and 5. It can be recognized that the end portions 35’5 and
35°q are larger 1n the direction h than the other portions of the
clamping means 35q and 35b. It can further be seen that the
second link plate 24 comprises a beveled end portion to
facilitate pushing them into one another so as to establish a
connection between the connecting means 24 and 36. The
lower portion 39 of the second link plate 24 serves as a
connection to a power supply which connection can be estab-
lished for example by means of the opening 41.

FI1G. 7 1s a top view of the device 1n FIG. 6 along the lines
A—A. Hatching 1n particular illustrates those areas where the
mechanical connection of the contact means 30 with the
second link plate 24 1s established. One can also see that the
contact surface provided, in addition to the above-mentioned
surface opened by width b and height h, 1s also the area of the
second connecting means 24 surrounded by the clamping
means 35a and 35b6. The end portions 35q¢° and 3556° can be
placed still closer to the center line m so as to enlarge the
contact area still further.

As can be taken from FIG. 7, the clamping means 35a and
35bH comprise an arch-like portion each which at least par-
tially surround a side area of the second link plate 24. It 1s
preferred that the clamping means contact the second link
plate 24 substantially along said entire arch-like portion. Sub-
stantially along said entire arch-like portion 1s understood to
mean that contact possibly may not occur 1 small areas
where the link plate 24 1s opposite steep curves of the clamp-
ing means 35a and 355, such as 1n FIG. 7 there may possibly
be no contact at some portions of the underside of the link
plate 24.
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The arch-like portion may be configured such that at least
part of 1t 1s a circle line but other structures such as ellipsoidal
curves are also concetvable.

It 1s further recognizable that the second link plate 24 1s
thicker than the flat portion 36 (hatched). However, equal
thicknesses are also concervable or the second link plate 24
may be thinner than the tlat portion 36.

In this embodiment the thickness of the flat portion 1s
further substantially equal to the thickness of the clamping
means 35a and 3554. Different thicknesses can, however, also
be chosen.

Suitable methods such as 1n particular but not exclusively
pressing may be used to achieve substantially continuous
contact between the contact means and the second link plate
along the lines 11 and 12.

Reference numeral 33 1s a center area of the contact means
30. Said center area 1s of predetermined height and substan-
tially rectangular 1n cross-section where the clamping means
31 for the first part element 7 are positioned at the respective
longitudinal faces of said center area. Alternatively to sub-
stantially rectangular cross-sections, other cross-sections
may be used such as generally polygon cross-sections, ellip-
soidal cross-sections and the like.

In FIG. 6 the center area 33 1s not closed but the top surface
1s cut through 1n longitudinal direction. The cross-section of
the center area has rounded corners. The bottom face of the
center area 33 directly merges into the tlat portion 36 wherein
the width of the center area 1s substantially identical with the
width of the flat portion 35.

It 1s preferred that the center area 33 1s made of electrically
insulating material or surrounded by such material.

The invention claimed 1s:

1. A device for exchanging heat, 1n particular for motor
vehicles, comprising;:

at least one first component connected to an electrical

power supply, and whose temperature varies dependent
on current flowing through the component;
at least one second component comprising at least one first
and at least one second part element, each of which are
at least indirectly conductively connected to the first
component, wherein at least one part element comprises
a first link plate at its end;

at least one electrical contact means which 1s conductively
connected to the link plate of the at least one part element
by means of a first connecting means and serves to
connect an electrical power supply, wherein the contact
means comprises at least one second connecting means
having receiving means for a second link plate; and

the connecting means comprises a flat portion and 1n
assembled condition the receiving means and the second
link plate interlock so as to result 1n a force-closed con-
nection between the recerving means and the second link
plate by means of at least one clamping means and
clectrical contact 1s established at least between the flat
portion of the recerving means and a flat portion of the
second link plate.

2. The device of claim 1, wherein at least the receiving
means comprises at least one clamping component which
results in a form-fitting connection with at least one link plate.

3. The device of claim 1, wherein at least one clamping,
component urges the flat portions at least of the receiving
means and the second link plate against one another.

4. The device of claim 1, wherein at least one clamping
clement comprises at least one curved portion.

5. The device of claim 1, wherein at least one connecting,
means comprises at least two clamping elements.
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6. The device of claim 1, wherein at least the second link
plate 1s at least sectionally substantially surrounded by the
receiving means.

7. The device of claim 1, wherein the contact means con-
sists at least partially of a matenal selected from a group of
materials including copper, brass, in particular but not exclu-
stvely tin-plated or zinc-coated brass, aluminum, iron and the
like.

8. The device of claim 1, wherein the contact means com-
prises nickel (Ni1) at a percentage between 0.2% and 5%,
preferably between 0.5% and 3% and particularly preferred
between 0.8% and 1.8%.

9. The device of claim 1, wherein the contact means com-
prises silicon (S1) at a percentage between 0.05% and 2%,
preferably between 0.1% and 1% and particularly preferred
between 0.15% and 0.35%.

10. The device of claim 1, wherein the contact means
comprises phosphorus (P) at a percentage between 0.001%
and 1%, preferably between 0.005% and 0.3% and particu-
larly pretferred between 0.01% and 0.1%.

11. The device of claim 1, wherein the contact means
comprises nickel at a percentage of 0.8% to 1.8%, silicon at a
percentage 01 0.15% to 0.35%, phosphorus at a percentage of
0.01% to 0.1% and copper at the balance percentage resulting
from subtracting the portions of nickel, silicon, and phospho-
rus.

12. The device of claim 1, wherein the contact means 1s at
least partially made of brass (CuZn).

13. The device of claim 1, wherein the contact means 1s at
least partially made of tin-plated brass.

14. The device of claam 1, wherein the contact means 1s
connected to a cable.

15. The device of claim 1, wherein the contact means 1s
connected to a control system.

16. The device of claim 1, wherein at least one part element
of at least one second component 1s made of a group of
materials including copper, brass, in particular but not exclu-
stvely tin-plated or zinc-coated brass, iron and the like.
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17. The device of claim 1, wherein the first component
comprises at least one heating means selected from a group of
heating means comprising PTC heating elements, resistance
heating elements, plasma heating elements and the like.

18. The device of claim 1, wherein a plurality of first and
second part elements are provided 1n an alternating arrange-
ment.

19. The device of claim 1, wherein corrugated ribs are
provided between the first components.

20. The device of claim 1, wherein at least one second
clamping means 1s provided between the contact means and at
least one part element.

21. The device of claim 1, wherein the end link plate of the
at least one part element engages with the at least one second
clamping means so as to establish a form-fitting, detachable
connection.

22. The device of claim 1, wherein at least one link plate
comprises at least a partially rounded and/or beveled surface.

23. The device of claim 1, wherein at least one tlat portion
comprises at least one electrically conductive, structured sub-
section.

24. 'The device of claim 1, wherein at least one electrically
conductive, structured sub-section 1s structured by surface
shapes selected from a group including ridges, fins, naps,
fishskin texture, holes, recesses, roughening or the like.

25. The device of claim 1, wherein the longitudinal direc-
tions of the first and the second link plates are substantially
parallel.

26. The device of claim 1, wherein 1n assembled condition
the first and the second link plates are twisted relative each
other by a specified angle . relative the longitudinal direction

of the link plates.

277. The device of claim 1, wherein the angle «. 1s between
0° and 90°, preferred between 0° and 45° and particularly
preferred between 0° and 10°.

G o e = x
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